INTRODUCTION
A wide variety of neurotransmitter receptors mediate their effects by increasing intracellular calcium (Weiss, Mckinney & Putney, 1982; Putney, 1986) . It is generally accepted that this increase in the cytosolic concentration of calcium is caused by activation of phospholipase C resulting in cleavage of phosphatidylinositol 4,5-bisphosphate to inositol 1,4,5-trisphosphate (Ins(l,4,5)P3) and diacylglycerol (Berridge, 1987;  Berridge & Irvine, 1989) . Ins(l,4,5)P3 serves as a second messenger to mobilize Ca2+ from intracellular stores, and diacylglycerol activates the phospholipiddependent protein kinase C (Nishizuka, 1986) .
The undecapeptide substance (SP), a putative neurotransmitter (Nicoli, 1980) , is involved in the regulation of the secretion of prolactin and growth hormone from the anterior pituitary in vivo and in vitro (Kato, Chihara, Ohgo et al. 1976; Chihara, Arimura, Coy & Schally, 1978; Vijayan & McCann, 1979) . A specific SP-binding site has been identified on isolated anterior pituitary membranes and classified as an NK1 subtype by ligand-binding studies (Larsen, Mikkelsen & Saermark, 19890) . Furthermore, the ligand-receptor complex is internalized in rat anterior pituitary cell cultures and subsequently degraded in a lysosomal compartment (Larsen, Mikkelsen, Mau & Soermark, 1989a) . SP has been shown to stimulate increased turnover of polyphosphoinositides (PPI) in a number of tissues such as the central nervous system (Mantyh, Pinnock, Downes et al. 1984) , intestinal tissue (Watson & Downes, 1983) , salivary glands and rat anterior pituitary (Mau, Larsen, Mikkelsen & Sasrmark, 1990) . The breakdown of PPI may account for the fact that SP mediates some of its effects by Ca2+ release from an intracellular pool and stimulation of a univalent ion flux (Putney, 1977; Abdel-Latif, 1986 ).
Evidence is accumulating that Ca2+-mobilizing receptors are associated with GTP-binding proteins (G-proteins) , a group of heterotrimeric proteins, which consists of distinct subunits and identical ß-subunits. Ligand-receptor interactions induce conformational changes in the receptor, thereby markedly increasing the affinity of the subunit for GTP. The binding of GTP favours the dissociation of the subunit from the ß-subunits. The dissociated subunit stimulates, in turn, adenylate cyclase or phosphoinositide-specific phosphodiesterase (PI-PLC) by an unknown mechanism (Gilman, 1987) . G-proteins have been shown to be involved in receptor-stimulated PPI turnover in a number of tissues (for reviews see Cockcroft, 1987; Gilman, 1987) and the designation G has been proposed (Martin, Bajjalieh, Lucas & Kowalchyk, 1986; Cockcroft, 1987) .
We have demonstrated a specific binding site for SP in the anterior pituitary and that stimulation of the receptor results in increased hydrolysis of phosphatidylinositol 4,5-bisphosphate (PtdIns(4,5)P2) (Mau et al. 1990 ). The (Laemmli, 1970) and subjected to linear (12%) sodium dodecyl sulphate-polyacrylamide gel electro¬ phoresis (SDS-PAGE) at ambient temperature. The gels were stained with Coomassie blue, and autoradiograms were prepared as described by Bonner & Laskey (1974 (InsP) and free inositol as seen in Table 1 (control). SP (01 pmol/1) stimulation of PPI break¬ down was clearly potentiated by GTP (10 pmol/1) and guanosine 5-0-(3-thiotrisphosphate) (GTP-y-S) (Fig.  la) as addition of either SP or GTP alone had a moderate effect (Fig. la) The hydrolysis-resistant guanine nucleotides GTPy-S, 5-guanylyl imidodiphosphate (GMPP(NH)P) and ß, y-methyleneguanosine 5-triphosphate (Fig. lb) , which is in accordance with earlier reports from GH3 cells (Martin et al. 1986 ) and human fibroblasts (Rebecchi & Rosen, 1987) . SP-induced hydrolysis of PPI was not completely dependent on GTP, since SP alone was able to stimulate increased PPI turnover (Fig. la) . On the other hand it is possible that endogenous membrane-bound GTP is respon¬ sible for the notable effect of SP. This is supported by the fact that GDP-ß-S could antagonize the effect of SP alone (Fig. 2) .
One of the features of G-proteins is that persistent binding of the non-hydrolysable analogue, GDP-ß-S, to the subunit inhibits the dissociation of this part of the molecule from the ß-y-dimer, thus terminating or blocking the transducing function of the G-protein (Gilman, 1987) . In our study the addition of GDP-ß-S in excess terminated PI-PLC activity promoted by SP alone and SP plus GTP. A linear decrease in inhibi¬ tion of PI-PLC activity was seen with decreasing amounts of GDP-ß-S. This indicates interaction between GTP and GDP-ß-S on a specific site on the GTP-binding factor in this system. (Sternweis & Gilman, 1982 (Shoback & McGhee, 1988) .
Fluoride is known to activate other second mes¬ sengers such as cAMP. The phenomenon that one second messenger interacts with another has been called synarchtic regulation (Rasmussen, 1980) . Elevated levels of cAMP have been shown to inhibit hydrolysis of PPI (Imai, Hattori, Takahashi & Nozawa, 1983; Watson, McConnell & Lapetina, 1984) . We observed a minor, but significant, inhibi¬ tory effect of SP plus fluoride compared with fluoride alone on hydrolysis of PPI, which could indicate the influence of another second messenger. The effect was reversed by addition of GTP and GTP-y-S. Increases in inositol phosphate formation result from inter¬ action between fluoride and GDP on the a-subunit (Cockcroft & Stutchfield, 1988 & Taylor, 1987) .
To study whether the GTP-dependent mechanism was associated with the plasma membrane compart¬ ment, sodium deoxycholate extraction experiments of anterior pituitary plasma membranes were performed.
Pretreatment of membranes with sodium deoxy¬ cholate in concentrations used to extract Gs (Neer, Lok & Wolf, 1984) showed differential sensitivity on SP-induced hydrolysis of PPI compared with GTP and GTP-y-S. Thus (Irvine & Dawson, 1978 ), GH3 cells (Martin et al. 1986 ) and platelets (Brass, Shaller & Belmonte, 1987) 
